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SYSTEM AND METHOD FOR INFORMATION
HANDLING SYSTEM DISPLAY BACKLIGHT
PROTECTION AND MONITORING

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates in general to the field of
information handling system integrated displays, and more
particularly to a system and method for information handling,
system display backlight protection and monitoring.

2. Description of the Related Art

As the value and use of information continues to increase,
individuals and businesses seek additional ways to process
and store information. One option available to users 1s infor-
mation handling systems. An information handling system
generally processes, compiles, stores, and/or communicates
information or data for business, personal, or other purposes
thereby allowing users to take advantage of the value of the
information. Because technology and information handling
needs and requirements vary between different users or appli-
cations, information handling systems may also vary regard-
ing what information 1s handled, how the information 1is
handled, how much information 1s processed, stored, or com-
municated, and how quickly and efficiently the information
may be processed, stored, or communicated. The variations in
information handling systems allow for information handling
systems to be general or configured for a specific user or
specific use such as financial transaction processing, airline
reservations, enterprise data storage, or global communica-
tions. In addition, information handling systems may include
a variety of hardware and software components that may be
configured to process, store, and communicate mnformation
and may 1nclude one or more computer systems, data storage
systems, and networking systems.

As enterprises and individuals have grown more reliant on
information handling systems, portable information handling
systems have become more and more common. Portable
information handling systems include an integrated display,
such as a liquid crystal display (LCD), an integrated power
source, such as a battery, and integrated 1/O devices, such as
a keyboard so that the systems operate free from hard con-
nections, such as power outlets or external peripherals. Por-
table information handling systems having wireless capabili-
ties allow end users to communicate from virtually any
location that 1s within reach of a wireless local area network,
such as Wi-F1 hotspots, or a wireless wide area network, such
as a cellular phone network. Two considerations that end
users tend to take into account when purchasing a portable
information handling system are the size ol the system and the
time that the system will operate on battery power before
needing to recharge. Smaller portable information handling,
systems typically weigh less than larger systems and are thus
casier to carry and use on the go, however, smaller systems
tend to have less room to hold processing components and
thus tend to have less processing capability. Although larger
systems generally have more room for more capable process-
ing components, components that are more capable tend to
use more power, which leads to less operating time on a given
battery charge.

One example of a portable information handling system
component that impacts size and power consumption of a
system 1s the backlight used to provide 1llumination behind an
LCD panel. Traditionally, cold cathode fluorescent lamps
(CCFL) have provided backlight for LCD panels. CCFLs are
powered with relatively high voltage alternating currents of
up to 1000V provided from an inverter that converts the
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2

typical 12V direct current of the system power source. CCFLs
are relatively mnexpensive and proven components although
CCFL 1nverters are somewhat complex and often include a
microcontroller to manage the generation of alternating cur-
rents. In contrast to CCFLs, light emitting diode (LED) back-
lights are a relatively new alternative that 1lluminate an LCD
panel with direct current voltage of approximately 40V pro-
vided from a boost regulator. LED backlights provide an
energy ellicient light source with a reduced footprint for use
in smaller portable information handling systems. The boost
regulator used to power an LED backlight 1s typically simpler
than the inverter used to power a CCFL backlight. Indeed, a
boost regulator 1s typically a simple analog circuit. The boost
regulator and inverter generally lack intelligence to detect and
report faults associated with the backlight, however, inverters
typically have inherent safety features not found in boost
regulators. Since the boost regulator usually operates from
the main system power bus, a component failure can bring
down the main power rail and cause a system shutdown, even
potentially latching the external power adapter if 1t 1s plugged
in. One option to detect such a fault 1s to have a fuse blow 1f
an over current occurs, but a blown fuse disables the system
and does not provide feedback of the fault. Another option 1s
to mtegrate a switch 1n the boost regulator that turns off 1t
current exceeds a preset value, but such a switch 1s costly and
Increases power use.

SUMMARY OF THE INVENTION

Therefore, a need has arisen for a system and method that
protects and monitors LED backlight systems.

In accordance with the present invention, a system and
method are provided which substantially reduce the disad-
vantages and problems associated with previous methods and
systems for protecting and monitoring LED backlight sys-
tems. A current limiting switch provides power to an LED
power regulator so that power 1s shut off to the regulator by
the current limiting switch 1f current drawn by the regulator
exceeds a threshold associated with an over current fault.

More specifically, an information handling system has plu-
ral processing components disposed on a motherboard that
cooperate to process information, such as a CPU, RAM, a
chipset and an embedded controller. Information 1s presented
at the mformation handling system by an LCD panel that
generates visual information. The information 1s 1lluminated
with a backlight having plural LEDs. A boost regulator pro-
vides power to the LEDs to 1lluminate by boosting a system
voltage from a direct current power source to a voltage level
used by the LEDs. A current limiting MOSFET 1s disposed on
the motherboard between the power source and the boost
regulator. At a predetermined current limait, the current limait-
ing MOSFET cuts off power to the boost regulator. Once the
current limiting MOSFET detects an overcurrent event, a flag
1s communicated to the embedded controller to shut off power
at the current limiting MOSFET and to provide notification of
the overcurrent event through a power regulation monitor.

The present invention provides a number of 1mportant
technical advantages. One example of an important technical
advantage 1s that an LED backlight system has protection
against faults and monitoring to track and report faults. A
current limiting MOSFET prevents current over a predeter-
mined amount from entering the backlight system by shutting
off power to the backlight system i a current threshold 1s
reached. The current limiting MOSFET resides on the moth-
erboard to monitor power to the backlight system so that
power consumption of the backlight system 1s not increased
by a switch internal to the boost regulator. The current limait-
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ing MOSFFET provides a logic flag output to indicate when an
over current condition occurs so that a fault event 1s logged
and notice of a fault 1s provided to an end user. A fault
indication system supported at an embedded controller of the
information handling system provides access to fault infor-
mation even if a failure of the backlight system disables the
display of the information handling system. The current lim-
iting MOSFET replaces soft-start and enable circuits that are
otherwise used to provide power to the boost regulator so that
the cost of protection and monitoring 1s minimal.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention may be better understood, and its
numerous objects, features, and advantages made apparent to
those skilled 1n the art by referencing the accompanying
drawings. The use of the same reference number throughout
the several figures designates a like or similar element.

FIG. 1 depicts a block diagram of a portable information
handling system having an LED backlight boost regulator
protected with a current limiting switch; and

FIG. 2 depicts a circuit diagram of an LED boost regulator
protected by a current limiting MOSFET.

DETAILED DESCRIPTION

A current limiting MOSFET disposed between a power
source and LED system of an information handling system
provides protection from and monitoring of over current situ-
ations. For purposes of this disclosure, an information han-
dling system may include any instrumentality or aggregate of
instrumentalities operable to compute, classily, process,
transmit, receive, retrieve, originate, switch, store, display,
manifest, detect, record, reproduce, handle, or utilize any
form of mnformation, intelligence, or data for business, scien-
tific, control, or other purposes. For example, an information
handling system may be a personal computer, a network
storage device, or any other suitable device and may vary 1n
s1ze, shape, performance, functionality, and price. The infor-
mation handling system may include random access memory
(RAM), one or more processing resources such as a central
processing unit (CPU) or hardware or software control logic,
ROM, and/or other types of nonvolatile memory. Additional
components of the information handling system may include
one or more disk drives, one or more network ports for com-
municating with external devices as well as various input and
output (I/O) devices, such as akeyboard, a mouse, and a video
display. The information handling system may also include
one or more buses operable to transmit communications
between the various hardware components.

Referring now to F1G. 1, a block diagram depicts a portable
information handling system 10 having an LED backlight
boostregulator 12 protected with a current limiting switch 14.
Information handling system 10 has a plurality of processing
components that cooperate to process mformation and that
are disposed on a motherboard 16, such as a CPU 18, RAM
20, achipset 22, and an embedded controller 24. Motherboard
16 1s supported 1n a chassis 26 having a rotationally coupled
lid 28 that rotates between an open position and a closed
position. An LCD panel 30 integrated 1n 11d 28 presents infor-
mation received from the processing components as visual
images. A backlight 32 provides illumination at the back of
LCD panel 30 to make the visual images visible to an end

user. Backlight 32 1lluminates the back of LCD panel 30 with
a plurality of LEDs, such as white LEDs (WLEDs) or red,
green, blue LEDs (RGB LEDs). LEDs 34 illuminate with

direct current provided from a power source 36 through cur-
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rent limiting switch 14 and boost regulator 12. Boost regula-
tor 12 boosts the voltage provided from power source 36 from
a system level, such as 12V, to a level used by LEDs 34, such
as 40V. In alternative embodiments, boost regulator 12 might
be included within LCD panel 30. In alternative embodi-
ments, LCD panel 30 might be 1n a separate display device,
such as an external monitor or an LCD television.

Current limiting switch 14 1s, for example, a current lim-
iting MOSFET that switches off current to boost regulator 12
if the current exceeds a predetermined threshold, such as the
maximum current that LEDs 34 are expected to draw under
normal operations. Current limiting switch 14 1s separate
from boost regulator 12, and interfaced with embedded con-
troller 24, so that embedded controller 24 commands switch
14 open and closed during normal operations to apply power
to or remove power from boost regulator 12. Current limiting
switch 14 sends an overcurrent alert to embedded controller
24 1nthe event that an overcurrent condition 1s detected. Upon
receipt ol an overcurrent alert, a power regulator monitor 40
running on embedded controller 24 can command removal of
power from power source 36 to current limiting switch 14 and
provides an 1ndication of the overcurrent condition to an end
user of information handling system 10. For example, power
regulator monitor 40 illuminates an LED indicator 38 to
provide a visual indication of the overcurrent condition. As an
alternative, power regulator monitor 40 1mtiates a message
describing the fault through a network to a network location
that an end user can view from another information handling
system having an operational display. As another alternative,
power regulator monitor 40 presents over current fault infor-
mation at a peripheral display interfaced through an external
connector of information handling system 10.

Referring now to FI1G. 2, a circuit diagram depicts an LED
boost regulator 12 protected by a current limiting MOSFET
14. Power from a power source enters current limiting MOS-
FET 14 at pins 1 and 2 and exits at pin 8 to proceed to boost
regulator 12. Boost regulator 12 boosts the voltage of direct
current recerved from current limiting MOSFET 14 to a level
used by LEDs 34. An LED controller 42 has a string current
balancing unit 44 and driver voltage regulator control unit 46
that manage the current and voltage levels provided to LEDs
34 to achieve a brightness level input through a SMBus 1nter-
face 48. An enable input accepted at pin 3 of current limiting
MOSFET 14 switches power on and oif to pin 8 based on an
input from an embedded controller. A soit start input at pin 4
allows a graduated increase of voltage and current provided
from pin 8. If an overcurrent condition occurs at current
limiting MOSFET 14, current to pin 8 1s automatically shut
ofl and an overcurrent flag 1s sent from pin 7 to the embedded
controller. For example, an overcurrent event might occur if a
short develops at PQ,, C, orC_ . of boost regulator 12 or any
LED 34. After current to pin 8 1s automatically shut off, a
command from the embedded controller to pin 3 to turn off
current at pin 8 provides additional security that the over
current fault 1s corrected. MOSFET 14 1s, for example, a
commercially available MOSFET for protecting against
excess power draw through a USB port that 1s modified for the
higher voltage values associated with LED 1llumination and
to output a flag 1f an overcurrent event occurs. Some commer-
cially available MOSFETSs are the SIP4610 from Vishay, the
(55250 from Global Mixed Mode Technology or the TPS2062
from Texas Instruments.

Although the present invention has been described 1n
detail, 1t should be understood that various changes, substi-
tutions, and alterations can be made hereto without departing
from the spirit and scope of the mvention as defined by the
appended claims.
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What 1s claimed 1s:
1. An information handling system comprising;:

plural processing components operable to cooperate to
process iformation;

a display interfaced with the processing components and
operable to present information;

an LED backlight associated with the display and operable
to 1lluminate the presented information;

a power source operable to provide direct current power;

a power regulator interfaced with the power source and
operable to provide direct current to the backlight; and

a current limiting MOSFET disposed between the power
source and the power regulator and operable to switch
ol current from the power source to the power regulator
if the current exceeds a predetermined limut.

2. The information handling system of claim 1 further
comprising a power regulator monitor running on a process-
ing component and interfaced with the current limiting MOS-
FET, the current limiting MOSFET providing an overcurrent
alert to the power regulator monitor if the current exceeds the
predetermined limait.

3. The information handling system of claim 2 wherein the
power regulator monitor 1s operable to provide a predeter-
mined end user indication in response to an overcurrent alert.

4. The information handling system of claim 3 wherein the
overcurrent alert comprises a visual indication at the infor-
mation handling system.

5. The information handling system of claim 3 wherein the
overcurrent alert comprises a network communication from
the information handling system to a predetermined network
location.

6. The information handling system of claim 2 wherein the
power regulator monitor 1s operable to turn off power to the
power regulator 1n response to an overcurrent alert.

7. The information handling system of claim 2 wherein the
processing component that supports the power regulator
monitor comprises an embedded controller.

8. The information handling system of claim 1 wherein the
LED backlight comprises a WLED.

9. The information handling system of claim 1 wherein the
LED backlight comprises an RGB LED.

10. A method for powering an LED backlight, the method
comprising:
providing direct current from a power source at a first
voltage to a boost regulator;

boosting the direct current from the first voltage to a second
voltage with the boost regulator;

5

10

15

20

25

30

35

40

45

6

applying the direct current with the second voltage to the
LED backlight; and

monitoring the direct current with a current limiting MOS-
FET disposed between the power source and the boost
regulator, the current limiting MOSFET shutting off
power to the boost regulator 1f the direct current exceeds
a predetermined limat.

11. The method of claim 10 further comprising 1ssuing an
overcurrent alert from the current limiting MOSFET 1f the
direct current exceeds a predetermined limat.

12. The method of claim 11 further comprising:

recerving the overcurrent alert at a controller; and shutting
down the direct current from the power source to the
boost regulator with the controller.

13. The method of claim 11 further comprising:

recerving the overcurrent alert at a controller; and

1ssuing an overcurrent indication to an end user.

14. The method of claim 13 wherein the overcurrent 1ndi-
cation comprises a visual indicator.

15. The method of claim 13 wherein the overcurrent 1ndi-
cation comprises a message nitiated by the controller and
sent through a network.

16. A system for powering an LED backlight, the system
comprising;

a regulator operable to accept direct current at an input and
to provide direct current at an output, the direct current at
the output having a voltage for powering the LED back-
light; and

a current limiting MOSFET operable to accept direct cur-
rent from a power source and to output the direct current
to the regulator mput, the current limiting MOSFET
further operable to automatically shut off the current to
the regulator mput 11 the current exceeds a predeter-
mined limit.

17. The system of claim 16 wherein the current limiting

MOSFET 1s further operable to 1ssue an overcurrent alert.

18. The system of claim 16 wherein the current limiting
MOSFET further comprises a control mput operable to
accept a control signal that selectively turns on and off the
current to the regulator input.

19. The system of claim 18 wherein the current limiting
MOSFET further comprises a soft start input operable to
accept a control signal that turns on current to the regulator
input at a predetermined rate.

20. The system of claim 16 wherein the current limiting
MOSFET comprises a component adapted to couple to an
information handling system motherboard.
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